AMSH-mediated deubiquitination of Cx43 regulates internalization and degradation of gap junctions.
Gap junctions (GJs) are specialized cell-cell contacts formed by connexins (Cxs), which provide direct intercellular communication between eukaryotic cells. Although Cx43 has long been known to be a substrate for ubiquitination, the reversal of this modification by deubiquitylases (DUBs) has never been described. Here we report that the DUB-associated molecule with the SH3 domain of STAM (AMSH) interacts with Cx43 and mediates its deubiquitination. In this study, we demonstrate that Cx43 is modified with lysine 63-linked polyubiquitin chains and that these increase the interaction between Cx43 and AMSH. We also show that AMSH is recruited to GJ plaque sites at the plasma membrane, where it mediates the deubiquitination of Cx43. Using siRNA depletion or overexpression of a catalytically inactive mutant of AMSH, we show that by decreasing Cx43 deubiquitination, both the internalization and degradation rate of Cx43 are increased. Overall, these data strongly suggest that AMSH-mediated deubiquitination of Cx43 protects GJs from degradation.